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(54) SEMICONDUCTOR LIGHT-EMITTING DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase light-emitting 
efficiency, light-emitting luminance of a light-emitting 
display device, and facilitate forming, and to increase the 
yield. 

SOLUTION: Semiconductor thin chips 14 which are 
constituted of clad layers 12 and active layers 13, 100 |a 
m or less in thickness and 1 mm or less in size and 
laminated in a film form on a substrate 11, and a light- 
emitting film 1 5 is formed. A forbidden bandwidth of the 
clad layer 12 is larger than that of the active layer 13. 
When light having a wavelength the energy of which is 

larger than the forbidden bandwidth of the active layer - 

13 is irradiated, or an electron beam is bombarded onto 
it in vacuum, electrons and positive holes are generated 
in the active layer 13, which are recombined to generate 
a light. Since the forbidden bandwidth of the clad layer 
12 is larger than that of the active layer 13, electrons 
and positive holes are confined in the active layer 13, so 
that luminous efficiency is high, and deterioration is 
hardly generated. 
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r. 3-5 Kftefc^BttSBi e ij xm^tmit®* 

10 ft*, iSft#J. tl/>ftft. f^JMtftSWL/Ttfi 
£3?. U>. fc*f, &£. fiKJSt, -fe^>, yJWKZ) 

j$H-£B< fcttT. gfMcS&Bfi'JffiK: eft Scon; 

15 [0 0 3 1] (AWI 7)09 tt#f£IB©S8 7 OAflifl 

S«9 0±»C, BHti9 1. »%R9S. 
6. &Jg«ffi9 7#fSB£ftT^£. ^7t^9 5tt. I* 
S*«100 )/mKT, ***** 1 mm^TT* 
20 &>t9 4SKttl:«Ibfcfc©Tfe5. 9 4 

«. IttOpi!977 KB 9 2 atnSl'77 KB 9 2 

«-9 4©*IB*iaiS-3ecU«tt>»6»Ctt. 
94(0^5 0 %#pM;77>y KB9 2 a a«±flj £ & 9 . 
25 3£9co5 0 XWnMtr^y KB 9 2 b#*_h{ftl p 
Si'77Ki9 2ai:nIi'77KI9 2 b*5«ktffiH4 
19 SfiMOVPE^MBEfeCiOiKMgT^ 
-5. 

[0 0 3 2] MWW.M9 1 t^JS«g9 7 fcfcifeSifctt 
30 £^CD«ffi£I^TS££K«fc9SteB9 3Tf£3£?- 
•5. pS??y KB9 2 atnfi^y KB9 2 b£W 

tft5f#M«-9 4T. paf77KB9 2a*^n 

35 «3te*i»Sft*. pS^77H192atn^77H 

■ 9 2bi»«e»tt*ttsfc». ei»ep*p«EE-c5£jt-r 

•5. 3t«SW«ffi9 1 tSK9 OSrSiSLTnSPlcaiO 

Ui^n-s. s^«®9 i t&®n.M9 7 *&&-rz>x h 

7mzT2> £ t fC«t 9 ¥Bi©f^ X^H 6 
40 n*. iea^K9 6*5«fc^JS«ffi9 7tC«t9^SrgW 
S-fr-5Ci:lC«t9, %7t^ffi*^<-r-5C<tt)T#-5. 
[0 0 3 3] C©A#«Ttt, m$M*l&$:mW£&, *fe 

45 p - n&^O^lSlfc^UKLTfcfi^. X. 'CO 

[0034] x. cco*^caiTtt. ^mfrMK-ismizto 
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[0 0 3 5] (ft*M8) 010 (a) tt*^OS8 

<nmftmz*?*&&nKv>ismm. 010 (to 

nSi'^'yKIlOla, fittI10 2. pS^7 7H 
ilOlbA^&O. nS?7'> HH 10 1 ai5«fctf p 
S^77Hil0 1b <a»fM#*IteettJI 1 0 2 «fc 0 t) 
*£<^. nS^7";H110 1alt nBF-K>W« 
&gfr¥##*m*>6>&9. pS?77H@10 1bli 

— *©C»1fcW** , '*"<'». fllAtf. ZnSeTttnS*< 

fr<8M4tt. ffi«^*S3 3*5<fctfe8MffSg3 4©ficBt 
EBl/T^5 £.3%7L "stlT^-So 010 (b) fc.35Vr.fc 
5fc. na?77HI10 1al:eM®3 4»>f 

*<tejitr>. pi?77 kjii o i b\-mm.=f-&i&z 3 

3&«jBJ^flK*:*ffll»*^4:lC«fc«5. ng!*5«fctf pi©^ 
ttfca*#'|&*i*. dW¥##?tK-l 4fcKttfcf»BUT 

[0036] c©*flc«T»4. mmws&m&mwz 

(A#f)9) 01 lte. *%W(D^7<O^0ySr^-r* 
#fr!83tSg©«[B&0T»5. 0 1 1 fctt. 

I 1 4<D— ^(Dir^-y HgirpMM^l 1 2 a;Wgj££ 
nfc*l«D*8fti»M-i. 1 14©-*©^ 
77 KHfcnSSU£l 1 2 b!lWSnftS2©f#«: 

[0 0 3 7] £OJU|cM«KirmilcR9i-r«2:. #5 
XA^&5M1 l o±fc, jgtpJttffii i l, fBtBli 
15. &JS«ffil 1 6#«B£nT^£. 5E>tlKl 1 5 

a. itMg#jig>ti i 4&mmzmmLfz : be>-c&'o* m. 
mmmi 1 1 p mm nsa, &mn.m 

I I 6\zm-rz>m®.&nMm 1 1 5btfeot*o, p 

7 KI1 1 2tfittSl 1 3 -5. IWSl 

i iizm?2,mm<n9?v 1 1 2iip2!fcF-e> 

^Snt&O, pi^l 1 2 atftot^-5, 

ffil 1 6lc&-r*M«<0*7-y Hil 1 2«nffllcH- 

4«>pi!^l 1 2 a*6Mfct>©*<pS@ 115a 
<h&0. <B*0>nSigWU 1 2 b «r^fc>ii-fct><0?5tn$! 
gl 15 b£JtCt>TV>-5. 



1 - 1 8 6 5 9 3 
[0 0 3 8] p^@l 15ali SWSffil 1 l±fcp 

m^w^m^zm^t±<D%. 1 1 4*« 

it, 1 1 4©i'7 7 HBl 1 2CpS^ti 

05 niill5bB, ¥##8>t l 1 4 £@ttfc*SJI L*: 

[0 0 3 9] ITOffil 1 IKE, &R«ffil 1 6 left 

onfe&wtitt'tzz.tiz&om&m 1 1 3-c»7t-r-5. 
10 Ttte&uuwffii 1 1 <ts«i i ozmmLxft-mzmv 

pM§l 1 5 atnlll 1 5b«hri>e>&-£ 
p-nS^^*LT*5 0, Sitil 1 3fc«pSJIl 1 
5 a^e,EIL)5«iiA$nni!Il 1 5 b S A 
^M. p-n|g£<D:si^±J!><9«EEtt&VT<&SJt 

nt.m.ttm&mi 1 3fcHu>i«e><52iiia<<&sfcje>. 
»7^c!i^t>!ist». msi 1 1 ii&mn.mi 1 6££ 

ttEEeftt>¥iB&a>7*'r xyw-fj9»»6n*. Sit, e 

20 ttlll 3 OftX&K&di*. |». W©3fei-r^)ili:IC 

«to, *7-©Tf-<^^K^ie.n5. 
[0040] cojuMRfca. msosttB^ffi^fc 
*t, ztuzmzr. react. 

25 j$)t^ffifcM&&«£*££&^-3*:#, UXL. 

tisHt, g^t. BS<t. tuxt. "r)VMt(D ^-rn^o 

30 jrr*fc«&<DW«^&££SlfTt>£V>. 

[0 0 4 1] (JWfcflll 0) 01 2te*f6IK©3il 0© 
Pr^0iJSr^-r¥^%7tSBO«tBS0T*5. ^7^* 
£fc*««l 2 0_tfc, SHigl 2 1, nSfil*! 
12 2, 126, pSftftl 127, &Jg«& 

35 1 2 8*tffi®Snt^5. fg3tl&l 2 611 

1 2 5 fcBlttirSiJILfcfctf)-?. i«©nM#f#I 1 

2 2 tpWftl 1 2 7 Tft^ntt^. iMWfcfSK- 

1 2 5 «. ^77^112 3 fcfittJl 1 2 4 *<8E£ftfc 
mm.-V&0. fittil 2 4*«nl^il 22tpS 

40 *#ft:I12 7©Wi:fiil/T^5. ni^H2 

2 <!: pS*#«:1 12 711 0**£ 

« ^ as to l fc t ^ ;p 7 t x *mftm u a z mm-r % z. t. 

[0 0 4 2] SWflffil 2 llrft. ^JS€S1 2 8KIE 
45 <0«BESrHU!wr'5CitC<fcOSitBl 2 4TMI/, n 

12 2. mmnm 121, M120 

LT9Vmz&K)ai$tlZ. nSf#«:I12 2 1 !:pI¥ 
9(4:11 2 7*tB«T*4fc*. ftfe«ffi©*i-&a<iS 

50 iSWSffi 1 2 1 t^Btffi 1 2 8 *S!it« X h 7-f 7* 
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1 1 - 1 8 6 5 9 3 



[0 0 4 3] *Ji©SttS*ffl^fc 
[0 0 4 4] (R#(»J1 1) 01311 

<D&frm*tt*&teftmkm<»w&&'z$>z>. m i 3 

Ctt. WgE3M»#iSK- 1 3 40^7-^113 2^1 
(DfcmmnM (pM) -C&O. fllHSttSl 3 3^t«FiB 

[0 0 4 5] n©*^j$sfci¥ifflicgi^-rs<h, #57 

X«^ft:5SSl 3 0±i:. IWtll 3 1. IBfcBIl 
3 5, &JH«Sl 3 6^WB^nT^-5o ^7^13 5 
Ht. ##{^Jtl 3 4£l«l*K«JfLfc 0. ¥ 
i»#:!$K- 1 3 4 tt. nS0^7-yHI13 2(;pS©(g 
«I13 3*tftgnft:ttlir?&«. 

[0 0 4 6] Sifll 3 l<h&Jg«ffil 3 6(CitSS^ 
fc«3JfSi£<O«JEE^91i!Jp-r^Ct^J:0^3tKl 3 5T% 
Ttf-S. !?7 7l < I13 2tffittil3 3t©#ffiTp 

■St. Jfc'Pttl::p-n-pJ*6C**>0. «^tiE7L^ 
iUSns. j?77KI13 2 *5«ktft£ttH 1 3 3 a» h* 
-tr>y$tlTV^fc*. tJe*OEL7 ; A*-fXlCH:^ 

ttBl 3 3 ®9^&ft£IH*f-r«;i& 
[0 0 4 7] £0Aft4f-Vtt. h'H £nS<fcfiH£ 

a*, ztuzmz-r. m&T* «^#f s^jffl^. §^ 
taut. gKt. fiitfc. -fcUMt. yjwwfc0H»"«"na»© 

[0 0 4 8] (A^12) ai4«^WO»120 
f»Ji4M 1 4 0 _Lfc, S^ISffi 14 1. 5S3tBI 1 4 4 



€WL, JJ£W£fffl£;frU #BEffil4 5. h 1 4 
6 .. 14 7. 1 4 8 . S« 1 4 9 £*rr-5. 

%7taM 14 4H ^mitmh- 1 4 2 t^mftn? 1 4 3 

05 2 ttlWWffittl 1 4 2 a t ?7 7 Hi 1 4 2 b A^i 
fiK$n-0>5„ tffgffil 4 5I«11 Mmigaco^JgO 
HmT'&Z. Ilffil4 8<!:y-H4 6mi:tf?l€ffl 
bfflWWJE^^JSnL. iSSHWffi 1 4 1 tSEffi 1 4 8 WIC 

10 ?&isffii 4 5 iom^A^i^a^n^^i 4 4tfijii 
-r cw«^(c«t oftxm 1 4 4 *<d#3§#»k- 1 

4 2T«^<hIE?L*<£/££tt. ffitte 1 4 2 atfii§ 
L%7fT-5. 1 4 1 tS« 1 4 0 £3iSL 

T^SPtC^OW^nS. S&JI 1 4 2 atmogftrd?!?*! 

15 z&*.zz\£\z&o. 5^. w. eaftttofig© 

Jtl 4 2*vh'J>y;7X«tC73-*$-B-. &5£<D?&l£iffi 1 
4 5*^«^$?l€rWrc:tfC«tO 2^7C<D*7-iii® 

wens. *##i5rf 1 4 3 it&ytm 1 4 4 rotated 

20 StSfc-Ltf* #^^EM-1 4 2<D«^ICct^ 

^tSKlh-r-5. gttll42a^77HI142b 

25 [0049] £<Djyfc0y-cn «#45citiJ#f&ffi^ e>w 

*fU £<Dm&MZ 2 ^tcT h U i'XttJcM^ 
[0 0 5 0] ^(O^WTtt, *B<DSttS*fflt^c 

[0 0 5 1] 3) El 1 5 (a) 1±*%^C0^ 

1 3Oft^J5ST*#^%?tSM<O«BS0. 0 1 5 
45 (b) te¥ig4*S$K-<Z>mR&E. 015 (c) »i/N*>K^ 
D7 7-i-;UTa5-5. ^7^^/i^SSi 50J1C S 

lSWttff 1 5 1. Ml 5 5. $21MI1 5 
6. mt#4*- H (LED) 15 7. tSl5 8^t 
LED 1 5 7-CfE3tlKl 5 5£©)jgL. Ml 
SO 5 5 »caiiOT*«£EtC «fc 0 . »)tlg 1 5 5 <OK3t«fWO 
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1 5 4*Ktt»C«@Lfc=b©-C*0, ¥®ft»frl54 
\*miK<D>7 5> v KI15 2 tft&m 1 5 3*><=>fli(££*1. 
TV>-5. attJI15 3H. 015 (b) \Z7f:-r&?lZ. 

5 3atS2f##il 5 3b<h££5 

1 5 8fflTa«-r-5)i:. LED 1 5 7T*%Jt-r-5. LE 
D 1 5 7 <D3£fti£g£ffi14J! 1 5 3 Ofgft&gJ; 0@< 
LT*3< Cttr<fcO, LED1 5 7*^©%Jtli^*i 
1 5 5T©iR£n, 3S?£ffill 5 5*6«3!W«#6nS. 

5 5*^om^«^lS^««ll 5 1, S«l 

5 0SHLT, nsptc^om^n^. siwtsi 

5 1^2SQStSl 5 6 t<Dffl\zm.l£ZWmLtc®-& 
<D¥&##Kl 5 4<E>/-C>K7d:77<;1>£01 5 
( c ) fC^T. SS 1 ¥##Jf 1 5 3 a iJB 2 *m&m 1 

5 3 b#*-f -72<Dim=f--V3bZ>W>eiZW\ZtmtZ. 

mmnfctf-enaym* «m 1 1 5 3 a c 

JEMtm2¥mftm 1 5 3 b£$ttU %7t^fW«#S 

nmi^mwmi 5 3atS2f^n 5 3 box-m 

5&mmm<tt*. -r&fc*.. sBiig^msi 5 
1 tm2mmmmi 5 6 twrn^ttEEs^scti-j: 

0. Ml 5 5 (D^tB$m£^*-5 0 
1 5»v p«^-©Bl^«i!STa&-5. illifii 
1 5 1 .till 5 8i*l2lMll 5 6tSit^ 

[0 0 5 2] CKDA^JTtt. ffitt^ 1 5 3lC^-f 72 

[0053] cKojMfct&JTte. ¥##?S>ta8ffii;:{Bjfc4!!i 
mzmtsufrvftw, rn.it. u>ft> t*ft. wnt. es 

{&&w 14) 016 \-&*5mv>m i 4 o^0tj**-r 

6 0±fc. ^h7-f^OiSI!9«ai6 1. 3llffe«*« 
16 2. Ml 6 7. J82«fe»ft:JSl 6 8. 

16 9 *<«B*nT^4. 56>£K 16 7 



tt&lW- 1 1 - 1 8 6 5 9 3 

##^>t 1 6 3 1 6 6 Zfe&Vtcb 

<7>£BHfc<Df8@Lfct>CDT&-5. 1 6 3 «. 

?77HI1 6 4<hSteHl 6 5 mWftm 

I 6 1 i«ffi«S 16 9 OX h 7-f yco^(6]«AS 9 0 
05 K-e&£lT(r>«. 

[0 0 5 4] Sltll 6 1 WVi-rtlA^OX h7-f 7<t 
fflfill 6 9 0^-TtlA»CDX H5-f ytCDMICittfe^ 

fc^aEwmjE^BUDp-r-si:. rn.mm.mi 6 1 

II 6 9<DX h7^:/<0£||Lfc8B#<Dfg?£Bll 6 7T 
10 1 6 1 tmm 1 6 0 Sr&igLT 

fl-auci&otts^n-s. swiiffii 6 i t#®«ffii 6 9 

COX h^-i ySrjg^f •SCilCtO 2^7C©H«!^#e, 

[0 0 5 5] SIl&SJIl 6 2<hlg2*e&#JIl 6 8<h 
15 *^2>fc»i)lC. mwn&l 6 1 t«fffi«ffil 6 9j£#T- 
<Dte»fi£«*<fi;:0K:<<&*. MI16 5»< 

< . #{ta*)IH. 1 6 6 tefg?tJ& 1 6 7 ©8 

Wff)&«£-htf 1 6 3W#{t£ 

20 KltTS. ©ttlil 6 5(D#*4£gx*fc*tfT'. fS^St 

* ^ -mm<®% izm e. „ 
[0056] 2m<Dm$k#M&m^ 

30 fc. %3tJK^¥#^M-<!:¥#^^*^«J«$nTVi 
[0 0 5 7] (mtim I 5) 01 7tt*fEKCSl 5K) 

^^*^-r¥#^7ts«o«tBS0T*^>. «7X*> 

35 5.&5M1 7 0±C. Xh7-f^OlTOffil 7 
1 , 17 2, Xh7^ 1 7 7 

H$nTV>-5. Ml 7 211 ¥ig#jiStf-l 7 3SA 
-f >y— 1 7 6lCig-ffTIK^lr^bfct)<DT*fe^.. ¥ 
#^»)t 17 31J, ^77^1174 1 7 5 *t 

40 i**nfc«jS-c*5. smsi 7 1 <h#®«ffi 1 7 7 

[0 0 5 8] Ml 1 7 1 tfHvTtlrtxOX h 

*E«ffii 7 7©v>-rn^cox h^-fyiwraiciaflES 

fel±35S8SW«ffi€:Wttl-r*t, SWflSl 7 1 
45 ffil 7 7roXh7-fy<03?HL/::6P»<Oli£7tJKl 7 2-C 
f£#-f-5. 7t«S^«Sl 7 1 <hS«l 7 0S:SjSLT 

^.spic^omsn-s. sweffii 7 lifrsttffii 7 7 

50 [0 0 5 9] l6e®€:WL,/j:V>fi!ifiT**fc»«). ftf£« 
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ftfflW- 1 1 - 1 8 6 5 9 3 



nx^-afc*. &&Dam<&z\o\z< ^77H 

IS 1 7 4^pfflSfe«nSroe5Stt*Wr^i. 
K@ 1 7 4 C**S«E;0ttt< £ ^(Cite^fefiBE 

0 ir < < /X-f >y- 1 7 6 teftftm 1 7 

2W&fo*lW&ft£±tf5<!:<fct>{C. MMM-17 3© 

[0 0 6 0] CO*#«Ttt. #i©ftttlSfflWc 

a<, ^nicBge-r. M^iffli^, 

Sift. &{t, fiftft. ti/>ft. ^;Wfc©v»fti*o» 
3£J5S UT#®BI£^fi!c LT «fc 
[0 0 6 1] (ft#m 6) 01£ffl^T#f£9KZ>MSl 

7HI12 *i<fctf JSteB 1 3 1C. G a P 
BeMgS S el^BeMg Z n Sigfi-^B e Z n S 
S e jgS-f B e Z n S e T e MMkU t* ^ <t \Z <fc 
0^Je©«7t^#en-S. eitSl 3IZAg^Au. 
Cu, Mn. Sn, Tb, CI, Al, Ga, In, 
N. P, As, Sbfc£©*Jfc*fctiM»©3Fttttfci6 

[0 0 6 2] ?7»; FBI 2*3j;tffiH£ai 3fC, Ga 
As CtS^S^tiMgZ n S S elS^BeMgZ n 
S eigSr^Z nCd S S ejgfi^B eZnCdS ejg& 

5. 1 3 CAg^Au, Cu, Mn, Sn. T 

b. CI. Al. Ga. In, N, P. As. Sbftf 

[0 0 6 3] ir?y KB 1 2*5«fctfm±g 1 3K. In 
P K&^&^-r-SM g Z n C d S e jgH^M g Z n S e 
TelfitZnCdS S eM&UE$:m^Z>Z.ii\Z£. 

AgtAu. Cu. Mn, Sn. Tb, CI, Al, G 
a. In. N. P. As. SbfefOfSSfctttft© 

Tm®&mfia?zz\ii\z&^x>b. fgTtafcgfcfW^-r* 

[0 0 6 4] i7 7 7K@12*3J:^SttI13;:, In 
A s iZ&T SI£-f -5M g Z n S e T e ilS^M g Z n S 
eTeiia^Z nMn S eTeiga^if^fflV^dilc 
<fc0. ^e.#feO%7t7!>tft^,ns. f£ttBl3lCAg 
^Au, Cu. Sn. Tb. CI. Al. Ga, In. 
N. P. As, S bU£<Dmik&tz\Zm&<OTtiiVl*:m; 

[0 0 6 5] JiifiOflJifiT-tt, gfclC&^fi&bTU* 



junta*. cnicis^T. jgte^. «^«n 

05 ft. fait, -feu-xt. TfrMtw-rnfr'Dmw&mi- 
[0066] cmwm i d m i ^m^x^mom i 

7 WJWfc^fcgtttB-f S. ¥##»>f 1 4 £lf /STT^. ? =7 
v FB 1 2*3j;tfffittB l_ 3tz. GaAslCfe^f 

10 - 5A 1 Ga I nPlifATl nAs Pfii^Ga TrT 

as pn&tiZ&m^zz. L\z£.Kim^n&<nmttf 

f#g,n-5. feteBl 3l:Be. Mg. Zn. Cd. O. 
S. Se. Te, C. Si. G e?J.H<D fc.\&1S.fk 

<D*&v>>$:mija-rz>z\ii\z£r) > Bfrt>n&<z>¥£ft&m> 

15 er+t%. 

[0 0 6 7] ±SB©«jgT«. SSCHS^g^UTn* 
6*1*. C^jyfcfllTtt. *B<a?SteB£ 

0 0 6J])(^ 18)01 SfflV>T*58W©S 1 
25 8 CD B^aii*-iOBH-a-^_^iM/^f^ 1 A *flj BET.5* ^ 
y FB 1 2^Cl Gain N81i|£ffln. SteB 1 3 1c 

^en&rffitelB 1 SlCMg^Be, Zn. Cd, O. 

S, Se. Te^ct*co^&*itli«Sc<D^#i*^ini-r 

COtmjRTtt. J77HI12 tm&M 1 3 #teT3g 

[0 0 6 9] C©#WWBTtt, WlW«ttB£fflnfc 

35 tt&£0«Jfttffl^T"bAl». C<OS^01JTK, 

T«fflK *IgfiK b T «fc 
(^^J 19) 018 \3.*ftW<Dm 1 9 <DMftMZ ixT 

*-T. 018 (a) tc^-r^^ic St 

40 1 8 0J2K, *m&ftmmi 8 1. v^v kh 8 2. 

SttB 1 8 3 £*£SJi£fi-r-5. 1 8 0 (C«XtT^^ 
•>V^riEfi*«?I«B&«fH&ffl«r». i^Sfi£g«MO V P E 
ffi^MBEfencflCjcClSgJgT^-S. -A\Z, 018 
(b) ic^-T-fc^t. ^#^@6B1 8 l£jgiRff)lCX 
45 7f>^-T5iS«! <*fc«^) KJIU ##«:7>ISIB 
18 1*^L, ^77h'H 82 (hfgftJi 18 3A»f) 
/«C^^i»^Kl 8 4*S«1 8 0«fc0#«IT3. S«i 

8 o^BicjgoT^sstt^BiBi 8 la^gKBfci^n 
*fc*lctt. ##^«tBi 8 1 x^>y£ 
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1 - 1 8 6 5 9 3 



T&m-k&O&^A IAs. AIP. AlSb. A 1 N 
ftfOAIftfi^. MgS, MgSe. MgTe/ii' 
<DMgfl;&#K CaS. CaSe. CaTe/ii'OCa 

O^fiKfrA-S. ?77h'1182tffittil83l; 
£K>. 2S7C$©5S«Mg. C a<D*fif£Jt*<8 0 

TogiW^ffl^ntfj:^. asi 8 oa>e#iSi£*i 
fc^tffii 8 4H ta«a«uc6<}ft-fc*itT-siinTL 

£tv 018 (c) (0,k^j;**SinmmHTT*5 

i 8 5 izuz>. *mtem 1 8 4 £t&#-r £g 

KlC<kD¥»#i$K-l 8 5<0^f$lil5i'D>A^ 1 
mmg«©BT*WT^5. 018 (d) fc^T 

<fc3»c 1 8 s&mmmmttizvmmi 8 6 

fttZ>. 6 £M{fc3ii-TfMI 1 8 8 

■s. z.<Dxm*m^T, &ytfo* crt, pdp, el 

[0 0 7 0] i?77l«I182i:gttI183*Ml 

8 OiK&fij&g-T**:*. *S.f?.X|5(S#4>&<. 

##lttJf 1 8 1 lr«t 0 #8Tr Zfrsb* 1 UKafSilJjfcgi:: 
«tO*fi©*#fr»M-l 8 5&mftt?ZZ>. SSI 8 0 

ZtEfrlmm&LTT'&Z^mfrnKl 8 5 KflUfc-T-S/fc 
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